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Description 

METHOD AND RELATED SYSTEM FOR 
SEMICONDUCTOR EQUIPMENT EARLY 
WARNING MANAGEMENT 

Background of Invention 
[0001] i. Field of the Invention 

[0002] The present invention relates to a method and related 
system for semiconductor equipment management, and 
more particularly, to a method and related system for 
semiconductor equipment early warning management. 

[0003] 2. Description of the Prior Art 

[0004] Before each piece of semiconductor equipment is shipped 
to a semiconductor factory for use in the fabrication and 
processing of semiconductors, each piece of semiconduc- 
tor equipment needs to undergo an early warning man- 
agement initialization to increase the efficiency of the 
semiconductor equipment by modifying parameters to 
correspond with different semiconductor processes. In the 



prior art, early warning management initialization of 
semiconductor equipment is only performed by an experi- 
enced manufacturing engineer, who measures data to an- 
alyze and initialize early warning management of semi- 
conductor equipments according to the analytic results. 
However, the analytic results must been judged and eval- 
uated by the manufacturing engineering to perform early 
warning management. In addition, analytic knowledge of 
the semiconductor process is based on the analytic results 
according to some test items, which include the efficiency 
of semiconductor equipment, data measures of the semi- 
conductor process, etc. The analytic results are not inte- 
grated to provide whole reference data of early warning 
management of semiconductor equipments. Early warning 
management knowledge is usually lost when the manu- 
facturing engineer leaves the company, which causes a 

great loss to the manufacturer. 
Summary of Invention 

[0005] it j S therefore an objective of the claimed invention to 

provide a method and related system for semiconductor 
early warning management, to solve the above-mentioned 
problem. 

[0006] According to the claimed invention, a method and related 



system for semiconductor early warning management are 
disclosed, wherein each piece of equipment processes a 
plurality of semiconductor products according to at least 
one corresponding process parameter. The method com- 
prises recording each process parameter of each piece of 
equipment, recoding processing conditions of each piece 
equipment as at least one corresponding equipment pa- 
rameter when each piece of equipment processing, evalu- 
ating and recording quality of semiconductor products 
and corresponding testing parameters after each semi- 
conductor product being processed, and analyzing a rela- 
tion between the corresponding process parameter, the 
corresponding equipment parameters, and semiconductor 
product quality of each piece of equipment. 
[0007] | t j S an advantage of the claimed invention that the 

method and related system of semiconductor early warn- 
ing management analyze and gather statistics of the new 
semiconductor equipments after initial semiconductor 
processes, and provide the analytic results in charts and 
tables way to remote users through networks. The analytic 
results provide the functions of early warning manage- 
ment such as stability monitor, process modification and 
monitor, equipment difference modification and monitor. 



[0008] These and other objectives of the claimed invention will 

no doubt become obvious to those of ordinary skill in the 

art after reading the following detailed description of the 

preferred embodiment that is illustrated in the various 

figures and drawings. 
Brief Description of Drawings 

[0009] Fig.l is a diagram of an early warning system for semi- 
conductor equipment according to the present invention. 

[0010] pig. 2 is a functional block diagram of the management 
module of the early warning module shown in Fig.l. 

[001 1] Fig. 3 is a flowchart of an early warning method for semi- 
conductor equipment according to the present invention. 
Detailed Description 

[0012] please refer to Fig.l. Fig.l is a diagram of an early warn- 
ing system 10 for semiconductor equipment according to 
the present invention. The early warning system 10 com- 
prises a user computer 12, a plurality of semiconductor 
equipment 18, and an early warning management module 
20. The user computer 12 comprises a user interface 14, 
and is connected to the semiconductor equipment 18 and 
users using the user interface 14 to perform early warning 
management of the semiconductor equipment 18. Each 



piece of semiconductor equipment 18 is connected to the 
early warning management module 20, and the early 
warning management module 20 is connected to the user 
computer 12. When each piece of semiconductor equip- 
ment processes semiconductors, the early warning man- 
agement module 20 records some parameters of the 
semiconductor process and testing results to analyze and 
integrate. The early warning management module 20 then 
transmits the analytic results to the remote user computer 
12 through a network. The analytic results are displayed 
using the user interface 14 by charts and tables. In addi- 
tion, the early warning management module 20 also 
forms a monitor feedback interface through the user in- 
terface 14 to allow users to monitor and modify early 
warning management of semiconductor equipments in 
real-time. 

[0013] please refer to Fig. 2. Fig. 2 is a functional block diagram of 
the early warning management module 20 shown in Fig.l. 
The early warning management module 20 comprises a 
process interface module 22, an equipment interface 
module 24, and a quality monitor interface module 26, 
and an analysis core module 30. After each piece of semi- 
conductor equipment 18 shown in Fig.l processes a plu- 



rality of semiconductor products according to the corre- 
sponding parameter, the process interface module 22 re- 
ceives and records the corresponding process parameter 
of each piece of semiconductor equipment 18. When each 
piece of semiconductor equipment 18 processes semicon- 
ductors, the equipment interface module 24 records pro- 
cessing conditions of each piece of semiconductor equip- 
ment 18 as the corresponding equipment parameters. Af- 
ter each piece of semiconductor equipment 18 processes 
semiconductors, the quality monitor interface module 26 
evaluates and records the quality of each semiconductor 
product and corresponding testing parameters. 
[0014] The analysis core module 30 is connected to the process 
interface module 22, the equipment interface module 24, 
and the quality monitor interface module 26 for analyzing 
and gathering statistics of the relationships between the 
corresponding process parameter, the corresponding 
equipment parameters, and the semiconductor product 
quality of each piece of semiconductor equipment 18. The 
analysis core module 30 comprises a stability control 
module 32, an equipment difference modification module 
34, a process modification module 36, and a database 38. 
Each module uses T-test, a one-way analysis of variance 



(ANOVA), a two-way analysis of variance, or box plots to 
analyze and gather statistics. The analytic results 40 are 
then transmit to the user computer 12 shown in Fig.l. The 
database 38 sores the corresponding equipment parame- 
ter, the corresponding process parameters, and the ana- 
lytic results. The stability control module 32 evaluates and 
controls the stability of the semiconductor equipment 18. 
The equipment difference modification module 34 modi- 
fies and monitors equipment differences of each piece of 
semiconductor equipment 18. The process control module 
36 modifies and monitors the standard operating proce- 
dure (SOP) of the semiconductor process. According to the 
operation of each module in the analysis core module 30, 
the relationship between process parameters, equipment 
parameter, and semiconductor product quality can be 
used to perform early warning management. For example, 
after apiece of equipment has operated for a period of 
time, the piece of equipment can be judged to determine 
if it operated normally according to the semiconductor 
product quality of the equipment. In addition, semicon- 
ductor companies use different types of equipment to 
perform the same process. After early warning manage- 
ment, equipment difference can be judged according to 



the relationship between the corresponding process pa- 
rameter, the corresponding equipment parameters, and 
the semiconductor product quality of each piece of equip- 
ment. Process parameters and equipment parameters of 
each piece of equipment can be modified to meet a qual- 
ity request. 

[0015] please refer to Fig. 3. Fig. 3 is a flowchart of an early warn- 
ing method for semiconductor equipment according to 
the present invention. The flowchart comprises the fol- 
lowing steps: 

[0016] step 50: Processing a plurality of semiconductor products 
according to at least one corresponding process parame- 
ter using semiconductor equipment 18, and recording 
each process parameter of each semiconductor equipment 
18 using the process interface module 22. 

[0017] Step 52: Recoding processing conditions of each piece of 
equipment 18 as the corresponding equipment parame- 
ters when each semiconductor equipment 18 is process- 
ing using the equipment interface module 24. 

[0018] step 54: Recording the quality of semiconductor products 
after each semiconductor equipment 18 has processed 
using the quality monitor interface module 26. 

[0019] step 56: Using a T-test, a one-way analysis of variance 



(ANOVA), a two-way analysis of variance, or box plots to 
analyze and transmit the analytic results 40 to the user 
computer 12 shown in Fig.l using the analysis core mod- 
ule 30. 

[0020] The above-mentioned method for semiconductor equip- 
ment early warning management analyzes and gathers 
statistics of testing results, and presents wafer data and 
statistics of semiconductor products in tables according 
to processing lots, wafers, and pieces of equipment. The 
wafer data includes processing steps, processing lots, 
chambers, processing time, etc. The statistics include 
wafer testing data for wafer functionality, sample testing 
data for electric tests, final testing data of the chip pack- 
age, measuring data and the yield value for each wafer 
layer or each processing module. The statistics can be 
shown in the way of a T-test, a one-way analysis of vari- 
ance (ANOVA), a two-way analysis of variance, or box 
plots and presented by charts and tables, which provide 
trend charts of data to perform semiconductor equipment 
early warning management according to the testing data. 

[° 021 ] In contrast to the prior art, the method and related system 
of semiconductor early warning management analyze and 
gather statistics of new semiconductor equipment after 



initial semiconductor processes, and provide analytic re- 
sults in charts and tables to remote users through a net- 
work. The analytic results provide the functions of early 
warning management such as stability monitor, process 
modification and monitor, and equipment difference 
modification and monitor. 
[0022] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device may be made 
while retaining the teachings of the invention. Accord- 
ingly, that above disclosure should be construed as lim- 
ited only by the metes and bounds of the appended 
claims. 



